Operation: Forty-one days after the injury the spines and laminee of the seventh cervical, and first, second, and third thoracic vertebrae were removed. Unfortunately, a record of the condition of the membranes and cord found at operation does not seem to have been made.
SECOND-LIEUTENANT F. C. J., late L.N. Lancs, was shot by a sniper in the back on July 31, 1917 . He sank to the ground at once and was unable to move his legs. Free from pain at first, he suffered later from intense soreness of the inner aspects of the arms from the wrists to the axilla and of the upper part of the back and chest while being carried to the aid-post on an improvised stretcher.
On admission to the Empire Hospital on August 3, 1917, his condition was found to be as follows: The bullet had entered in the left supraclavicular fossa, crossed the back and made its exit 10 cm. to the right of the second thoracic spine. The pupils were equal and reacted well to light and shade. Reflexes: Arm-jerks were present and equal on the two sides; abdominals absent in all segments; knee-and anklejerks not obtained. On scratching either sole with a pin a feeble flexion reflex with up-going toes was evoked. Motion: Complete flaccid paralysis of the lower limbs and trunk below the fourth rib. No involuntary movements of the lower limbs were present. Sensation: On the chest, back and inner aspects of arms and hands in the distribution of the eighth cervical, and first, second and third thoracic posterior roots, a dragged pin gave rise to a disagreeable feeling of soreness.
Below the fourth rib, though there was complete loss of sensibility to prick, light touches were appreciated, and better on the right than on the left half of the body. Bladder and rectum: Retention of urine and fteces. I X-ray examination: No displacement nor fracture of bone could be seen.
Riddoch: Spastic Paraplegia
A fortnight after the operation the patient could move the toes of his right foot and slightly bend the right knee. Some weeks later similar movements were possible in the left lower limb. At this time all involuntary movements were flexor in type, and it was not till March, 1918 (eight months after the injury), that strong extensor spasms appeared. About a month later he was able to initiate extensor movements of the legs by voluntary effort. It was now possible to begin stepping exercises. Though voluntary power was slight it was sufficient to change the direction of the reflex movement from extension to flexion or flexion to extension. So the sequence of events was as follows:
When placed on his feet, the tension on the calf-muscles excited strong extension of both legs and he was able to stand upright, balancing himself with the help of the self-propelling chair. Then concentrating his attention on one leg he could inhibit the tonic limb extension and evoke a flexor spasm, this in turn being replaced by extension. The process was next repeated in the opposite limb. Because of the spasticity the effort expended was very great and the exercise could be gone on with for a short time onlv. Gradually, however, he regained more control over the limbs.
His present state, two years and four months after the injury, can be summarized as follows:-Reflexes: Abdominals.-When the stimulus is applied in the epigastric region a local reflex response is obtained, but when the site of stimulation is near the groin a general contraction of the muscles of one half or of the whole abdominal wall usually results. Cremasteric and bulbo-cavernosus reflexes are present and erection of the penis is of frequent occurrence. Knee-and ankle-jerks are very brisk on both sides, and foot and patellar clonus is well sustained. The twitch of the knee-jerk is often followed by rhythmic extension of the limb at hip and knee due to contractions of the glutei and quadriceps extensor cruris mnuscles occurring at the rate of about four in five seconds. These movements, which are most often bilateral, move the pelvis forwards and backwards. The hamstring muscles take part in the backward movement. This reaction often follows a bilateral extensor spasm and is evoked by handling the penis or by rubbing the lower part of the abdomen or the inner surface of the thighs. It is inhibited by nocuous stimulation of the sole of the foot or by dorsiflexing the foot suddenly; the former mode of stimulation exciting a flexion reflex and the latter an extensor thrust.
Flexion reflex: Flexion of the lower limb with up-going toes is obtained by pinching, pricking or scratching the foot or the leg. Evoked by squeezing the upper part of the thigh it appears sometimes to be a primary, reaction, but most, often it is secondary to a brief downward movement of the toes. The lower limbs are so sensitive to stimulation and the reflex movements evoked are so vigorous that it is difficult to determine the exact nature of the crossed response with the flexion reflex. The obvious movement is flexion, but somnetimes initialvery brief-extension is apparent. After a flexor spasm the lower limbs usually extend vigorously at hip, knee, and ankle, all the muscles of the thigh and leg being strongly contracted. The toes, however, are dorsiflexed. An extensor thrust of the limb, in which the toes move down, is obtained by pressing on the sole of the foot so that the tension on the calf muscles is increased. Abduction and eversion of the foot tend to be associated with extension of the limb and adduction and inversion with flexion. Motion: He can perform all movements of the trunk and lower limbs, but in attempting to flex or extend the legs he has still great difficultv in controlling spasms. He can determine the direction of the miovement, voluntary impulses exciting the appropriate motor paths. But once started the movement is carried on largely by reflex action outside his control, and he has great difficulty in regulating its amplitude and vigour. In addition the hypertonic condition of the muscles offers great resistance to voluntary effort. He moves his limbs more freely and in a more controlled fashion after they have been immersed for a time in a hot bath. Independent movements of the foot and toes are possible, but when asked to flex or extend the knee or hip all the flexors or extensors of the limb are brought into action. Involuntary flexor and extensor spasms of violent character are still frequent,, Both flexor and extensor muscle-groups are hypertonic, but when the limbs are moved passively the resistance encountered in the extensors is different from that in the flexors. The resistance of the extensors is maximal at the beginning and then suddenly gives way, while that of the flexors is more or less constant throughout, the muscles gradually lengthening. There is very little muscular wasting.
Sensation: The inner aspects of the arms and the upper part of the chest and back are much less tender to touch and pressure. Below the level of the fourth rib light touch is everywhere appreciated, though less clearly than in normal parts. The defect increases towards the feet.
Pin-pricks are said to be " sharper " and " more disagreeable " than normal, and cold objects give rise to a sensation with a distinctly painful quality. The vibrations of a large tuning fork (C128) are not appreciated in the lower limbs and trunk below the sixth rib, and the recognition of changes in posture -and of passive movement is gravely disturbed.
Vaso-motor, secretory and trophic changes: Dependence of the limbs does not cause oedema, and the patient never sweats from the trunk and legs. The skin is dry and scaly. There are no bed-sores.
Bladder and rectum: He is able to control to some extent the automatic activities of the bladder and rectum. Micturition can be started off before the bladder is full, and provided the contents of the rectum are soft he can expel them by voluntary effort; he can prevent reflex micturition but for a short time only. He always knows when the bladder is full and when empty.
Case of Meningitis Circumscripta Serosa following a Bullet
Wound of the Neck, with Injury of the Posterior Columns of the Spinal Cord.
By GEORGE RIDDOCH, M.D.
THE clinical features of this case due to the medullary injury were described in a paper read before the Section on January 24, 1918. It will be sufficient here to summarize them briefly. Lieutenant B., R.A.F., was struck by a bullet in the back of the neck on August 12, 1917, while flying. Both arms were -immediately paralysed, but he could move his trunk and legs fairly well. He suffered from intense pain across the shoulders, which were very tender to touch. Injury to the third cervical laminal arch was noted at the casualty clearing station, and an unsuccessful attempt was made to remove pieces of metal which were lying in the soft tissues of the back of the neck.
On admission to the Empire Hospital on October 20, 1917, the wound had healed, but in the track of the scar there was an oval depression, 6 cm. long and 3 cm. broad, the floor of which appeared to rest on the laminal arch. X-ray examination showed that damage had been done to the spines and transverse processes of the third, fourth, fifth, and sixth cervical vertebrwe. The left pupil was larger than the right and there was slight ptosis on the left side. Poorly sustained ankle clonus was obtained and on scratching the sole of
